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Effects of isoquinoline alkaloids supplementation on milk yield and
heat stress condition in Saanen goats raised under tropical area
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ABSTRACT: In tropical areas, high ambient temperature is a fundamental factor that cause heat stress and directly
decreases in milk production of dairy goat. The objective of this research was to investigate the efficacy of
isogquinoline alkaloids (IQA) supplementation on milk yield and cortisol concentration in goats. Twelve late lactating
(60-102 days in milk; DIM) Saanen goats were allocated into two groups. Group 1 as control group, Group 2 as
treatment group which supplemented with IQA 1 g/day. Milk production was measured, blood samples were
collected to measure plasma cortisol concentration using ELISA kit. The results showed that milk production of the
IQA group was significantly higher than the control group (P<0.05) during 14 days after supplementation. Moreover,
milk production of IQA group was remained significantly higher than that the control group (P<0.05) even though
discontinuation of IQA supplementation. Although there was no significant difference in roughage intake (P>0.05), it
was 3.77% higher than that control group during IQA supplementation and 5.88% even no supplemented with IQA.
There was no significant difference in cortisol levels between both groups (P>0.05). In conclusion, the effects of IQA
supplementation maintained the amount of roughage intake of the goats, and improved persistency resulting in
increased milk production. However, there was no change (P>0.05) in the levels of heat stress indicator cortisol

* Corresponding author: snungnuch@gmail.com

Received: date; August 1, 2022 Accepted: date; February 7, 2023 Published: date;

Content List Available at Thailo Lmumum?ﬁ

JOURNAL ¢



KHON KAEN AGRICULTURE JOURNAL 51 (3): 524-536 (2023)./d0i:10.14456/kaj.2023.xx. 525

hormone in goats. The results of this investigation reveal that IQA supplementation has no impact on goats under
heat stress.
Keywords: Isoquinoline alkaloids; heat stress; Saanen goats
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Table 1 Chemical compositions of feed components (% on dry matter basis)

ltem Roughage Concentrate

Dry matter (%) 87.20+0.05 90.13+0.02

Crude protein (CP) 8.63+0.64 19.79+0.23

Neutral detergent fiber (NDF) 70.54+0.39 62.17+0.38

Acid detergent fiber (ADF) 28.70+0.37 23.36+0.37

Carbohydrate 46.70+1.03 52.27+0.73

Fat 0.23+0.04 1.84+0.28

Ash 4.62+0.04 5.04+0.08

Values are presented as mean+SE

Table 2 Environmental conditions during the experimental period

ltem DIM

60 67 74 81 88 95 102

Ambient temperature; T (°C)
07.00 hr 27.5+0.7 27304  27.1+0.1 27.1x0.3 28.8+0.3 27.1+0.1 27.3+0.3
13.00 hr 37.1+£0.3  36.6x1.3  33.1+1.7 34.9+0.5 34.6+0.9 35.6+0.4 36.3+0.7
19.00 hr 30.4+1.1 29.1+0.8  28.4+0.7 289+0.5 29.6+x1.1 29.0+0.5 29.3+0.8

Relative humidity; RH (%)
07.00 hr 85.3+1.3 84.8+x1.5 86.8x0.5 83.1+1.2 86.9+0.3 85.1+0.4 83.9+1.1
13.00 hr 63.0£0.7  65.3x24  675+2.6 64.9+0.5 67.7+x2.2 652+0.7 64.4+1.2
19.00 hr 77.2+£2.1  79.7+1.8  79.0+1.9 78.1+2.0 77.9+13 778+1.4 77.6+1.4

Temperature humidity index; THI
07.00 hr 80+0.9 79+0.5 79+0.1 79+0.4 79+0.5 79+0.2  79+0.1
13.00 hr 92+0.3 90+1.5 86+2.2 88+0.7 88+1.0 89+0.4  90+0.7
19.00 hr 83+1.5 81+1.0 80+0.9 81+0.6 82+1.3 81+0.7 81+1.1

Values are presented as mean+SE
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Figure 1 Effects of isoquinoline alkaloids (IQA) supplementation on milk production (kg/d) milking Saanen during the

experimental period (* significantly different; P<0.05)

Table 3 Effects of isoquinoline alkaloids (IQA) supplementation on milk compositions (¢%) of the goats during the

experimental period

Milk composition Experimental periods

Pretreatment Treatment Post-treatment
Fat (g%)
Control 3.82+0.31 3.69+0.21 3.81+0.27
IQA 3.45+0.19 3.69+0.18 3.69+0.28
P-value 0.16 0.50 0.39

Protein (g%)

Control 2.96+0.12 2.93+0.09 3.07+0.12
IQA 3.14+0.06 3.10+0.08 3.22+0.10
P-value 0.10 0.10 0.17

Lactose (g%)

Control 4.56+0.03 4.55+0.07 4.24+0.07
IQA 4.53+0.33 4.54+0.12 4.27+0.23
P-value 0.34 0.46 0.16

Total solid (g%)

Control 12.25+0.42 11.86+0.35 11.38+0.22
IQA 12.48+0.21 12.34+0.13 11.97+0.12
P-value 0.31 0.10 0.13

Solid not fat (g%)

Control 8.52+0.12 8.66+0.09 8.28+0.14
QA 8.67+0.16 8.77+0.07 8.55+0.15
P-value 0.24 0.18 0.12

Values are presented as mean+SE
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Table 4 Effects of isoquinoline alkaloids (IQA) supplementation on respiration rate (breaths/minute) and rectal

temperature (°C) during the experimental period

[tem DIM

60 67 74 81 88 95 102

Respiration rate; RR

(breaths/minute)

Control 72.0+8.4 75.2+9.6  73.2+124 64.4+104  70.2+6.0 52.6+11.1 56.8+3.5
IQA 88.2+12.0 823+133 88.2+11.3 93.7+17.0 84.7+£124  76.849.3  65.2+8.9
P-value 0.16 0.34 0.20 0.10 0.18 0.06 0.22

Rectal temperature; Tr (°C)

Control 39.60+0.24 39.24+0.23 39.08+0.24 39.14+0.25 39.20+0.22 39.24+0.21 39.08+0.12
IQA 39.58+£0.16 39.63+0.20 39.48+0.10 39.57+0.15 39.62+0.14 39.63+0.15 39.18+0.10
P-value 0.48 0.12 0.06 0.08 0.07 0.07 0.26

Values are presented as mean+SE
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Figure 2 Effects of dietary isoquinoline alkaloids (IQA) supplementation on plasma cortisol concentration (ng/ml) of

the goats during the experimental period

N3ANYINANITNBUAUDININET TIN s A1ULATEAINAUTaUlUsZAUTINBTaLNEUTENBUME N15TNSRNT
nsmelauazgamgiivansviin (Table 4) eannuIndeuiifan THI ge dsuasenisnovaussvesdnilnegumniisnsnie
a9y wagvnindadliannsomuuaruaunavesgumnisinisldgonvilfiAnanueisaainanuieu (Silanikove,
2000b) TngitiluudrmmnassnananudouiiistuludafidemusaUsaiuanmsnevaussiunginssy wavessingn
TuRenisnevaussuuUiisduTy (Collier et al, 2018) Fansdsuntamsaisinediifinananueionainanudoud

ausadunauazasiaiale 1wy nMsiiunsszuieanisusennisnismela inlilisnsinsmelaiiutu (hyperpnea) uaz
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flann131y (panting) (Hales and Webster, 1967) Wilnaanszaznisnanosluiudl 60, 67, 74, 81, 88, 95 uag 102 DIM
Snsn1smelaveauneits 2 nau lifiaruuandiatu (P>0.05) tnsungngueuauisnsinsmelafadu 72.0+8.4,
75.249.6, 73.2+12.4, 64.4+10.4, 70.2+6.0, 52.6+11.1 Uay 56.8+3.5 aTa/unit auddy WazUNENAUETY IQA Hi§ns1n1T
weladmdu 88.2£12.0, 82.3+13.3, 88.2+11.3, 93.7+17.0, 84.7+12.4, 76.8+9.3 LAY 65.2+8.9 ﬂ%‘jﬂ/‘lﬂﬁ AINEINU 27N
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Ao miLﬁ'wﬁymanqquﬁmwwﬁﬂ (Alam et al., 2013; Hamzaoui et al., 2013; Mabjeesh et al., 2013) ag19lsAnu
gaungivaviinvesinenuilaifienuuand sty (P>0.05) lnsfiriadsnaonsyazmvanesegil 39 °C 1 2 ngu Faudi
gaumpinnsviinlailiiansfarvesgamgiiun (core temperature) ¥ass1smeiiuviasa winsligamginnsuiindradud
gousulun1slfidusd¥ngamgiisneniednfldiuiu wsdeduiunuvesrgumgdsamednidldesraunivans lne
gaumnniinnmnunAivedungeysening 39-40 °C (Mehrdad et al., 2012; Nguyen et al., 2018) Lavoraiutuss 40-41 °C
dlefoundgyfuanimernmadeu dwaliiinnuiedonanaudeutiuld (Alam et al, 2013; Mabjeesh et al, 2013) 910

@
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HadaflmnuiuuUsvesssiuneiavealuwne egrdlsinuiimsinuisyiuneifvealndiduiusfumummusieni
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1%
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Qﬁmam% (IUPS Thermal Commission, 2001; Collier et al., 2018)
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